Abstract: E-government is a field where oriented practice is considered crucial for its prosperity. Therefore, best practices are considered among the success factors of e-government portals. To this end, e-government maturity models can be used to provide guidance and guidelines to identify those best practices. After an extensive literature review, we have collected both; the e-government portals' best practices and organized them according to their purposes in an e-Government Portals' Best Practice Model (eGPBPM), and the set of 25 maturity models best practices in two separated previous published studies. The eGPBPM is composed of four best practice categories including: back-end, Web design, Web content and external. Moreover, each maturity model has several stages of maturity and each stage include a set of best practices used to rank the maturity of e-government portals. The goal of this paper is to identify the extent to which e-government maturity models are covering the best practices of the eGPBPM. To achieve this goal, a mapping between the maturity models' best practices for each maturity stage and the best practices of the eGPBPM has been performed. Our findings show that although this set of maturity models are used in practice, they include only some of the e-government portals' best practices and none of them have a full coverage of those best practices.
Introduction
E-government can be defined as the use of internet to deliver online services to the citizens. E-government portals can be used to deliver those services. The success of an e-government portal depends on its implementation, design and the services offered to the users [1] . However, there is no textbook or theory for e-government [2] , since it is considered as an emerging field of interdisciplinary research in which practical recommendations are important features [3] . This is why, practical recommendations, case studies and best practices are considered important in building e-government portals. To this end, e-government maturity models can serve as a guide for agencies to enhance their portals' quality. Furthermore, they can also be used to determine the missing best practices at any given stage of maturity and provide recommendations to move to higher stages.
To this end, we have conducted an extensive literature review to identify the e-government portals' best practices in [1] . However, after collecting those best practices it has been noticed that they are not logically grouped. Besides that, some best practices was raised by some authors with the same meaning, but with different wordings such as customer centricity that can be named as user focus or customer-centric [4] , user-centric [5] or customer intention [6] . For this purpose, the best practices' wordings have been unified and grouped in a logical way, which is composed of four best practice categories (back-end, Web design, Web content and external). This can help practitioners and researchers to build e-government portals ' easily.
An e-government portal's maturity model is a set of evolutionary stages that determines the maturity of the e-government portals. The maturity models offer a way to rank e-government portals and guide agencies to enhance their portals' quality [7] . In fact, many e-government maturity models exist in the literature and for a practitioner choosing one among the others should be done based on a strong basis, such as, the practitioner purposes and the maturity model best practices or features that will satisfy the stakeholders. For example, Lee and Kwak maturity model focuses on open government and e-participation, however other maturity models such as Layne and Lee [8] and United Nations [9] focus on e-government best practices from a global perspective. To this end, we have conducted an extensive literature review to identify the e-government portals' best practices of 25 maturity models in [7] . The purpose of this paper is to identify to which extent this set of 25 e-government maturity models are covering the best practices presented in the e-Government Portals' Best Practices Model (eGPBPM).
This paper is structured as follow: Section 2 and Section 3 provide respectively an overview on the implemented best practices in the e-government portals maturity models and the best practices of the eGPBPM, whereas, Section 4 provides the mapping conducted between the e-government portals' best practices (as in the eGPBPM) and the 25 e-government maturity models' best practices. Section 5 synthetize and discuss the result of the mapping. Finally, Section 6 concludes the paper and gives directions for future work.
E-Government Portal Maturity Models
E-government best practices from 25 maturity models were collected during an extensive literature review in a previous study [7] . The 25 maturity models are: Layne and Lee [8] , Andersen and Henriksen [10] , United Nations [9] , Alhomod et al. [11] , Hiller and Belanger [12] , Almazan and Gil-Garcia [13] , Cisco [14] , Karokola et Yngström [15] , West [16] , Moon [17] , World Bank [18] , Deloitte and Touche [19] , Howard [20] , Shahkooh et al. [21] , Lee and Kwak [22] , Siau and Long [23] , Wescott [24] , Chandler and Emanuel [25] , Kim and Grant [26] , Chen [27] , Windley [28] , Reddick [29] , Accenture [30] , UK National Audit Office [31] and Netchaeva [32] .
These maturity models have different stages varying from 2 to 6. Table I through IV in the Appendix summarize the best practices of the maturity models with 2 and 3 stages, 4 stages, 5 stages and 6 stages respectively.
From those tables, it can be concluded that the focus of the maturity models differs from a maturity model to another. Besides that, they focus on different aspects and perspectives of e-government (such as G2C, G2G and Open government). Furthermore, while some maturity models are introducing new best practices, it seems that others are just ignoring them, such as: measuring performance and analytics for decision making introduced only by the Lee and Kwak model and ignored by all the others [7] . This can be explained by the fact that all the maturity models have been built without any input of the existing models or best practices, with the exception of Almazan and Gil-Garcia, Shahkooh et al, Siau and Long, and Kim and Grant maturity models [7] . This may result in the absence of some best practices already raised by other authors. Besides that, it can be noticed that the most important stages of maturity can be summarized into 4 different stages as the following: presence, interaction, transaction and integration.
E-Government Portal Best Practice Model
We have collected e-government portals' best practices from literature to build a best practice model in [1] . The model is composed of four best practice categories, each category contains subcategories. Fig. 1 summarizes the model, and Tables V to VIII in the Appendix provide details, advantages and examples for each best practice subcategory. The best practice categories are explained below. 
Back end Category
Back-end best practices can be defined as the best practices that run in background and usually the users do not see them (such as: system, data processing and business logic best practices). This includes: customer centricity, interoperability, use of standards, modularity, security, privacy, delegation, single sign on, reusability, payments, workflows and responsiveness (see Table V in the Appendix).
Front-end Web Design Category
Front-end -Web design best practices can be defined as the best practices that the user usually interacts with and sees, and are related to the interface or design of the portal. This includes: one stop shop, ease of navigation and help, social networks, personalization, user forms, industrialization and structuration (see Table VI in the Appendix).
Front-end Web Content Category
Front-end -Web content best practices can be defined as the best practices that the user usually interacts with and sees and are related to the information and content of the portal. This includes: relevancy, accessibility, search engines, periodical change, rich content, interactive games, mobile apps, statements, translations and understandability (see Table VII in the Appendix).
External Category
External best practices can be defined as the best practices that are loosely coupled with the technical aspects of the portal and are mostly related to the marketing of the portal and to the inclusion of the citizen in the e-government process. This includes: e-participation, advertising, referencing, incentives and contests (see Table VIII in the Appendix).
Mapping between the Maturity Models and the Best Practice Model
This section presents the mapping conducted between the maturity models' best practices and the best practice subcategories of the best practice model. The purpose is to identify to which extent the maturity models are covering the e-government portals' best practices. [19] , [30] [10], [9] , [13] , [28] [30]
Vertical Interoperability [10] NA [8] , [14] , [27] , [30] [9], [11] , [12] , [33] , [17] , [21] , [22] , [23] , [25] , [26] , [28] [13], [19] , [22] , [24] , [31] Horizontal Interoperability [10] NA [14] , [30] [8], [9] , [11] , [12] , [33] , [17] , [21] , [23] , [25] , [28] [13], [19] , [22] , [24] , [ [14] , [19] , [28] , [29] [9], [11] , [12] , [33] , [17] , [20] , [21] , [23] , [19] , [26] [13], [24] , [28] , [31] , [ The criteria used for the mapping are the best practice subcategories (as described in Tables V to VIII in the Appendix) and the stages of the maturity models. Since those stages include the best practices, in the mapping we identify for each stage of maturity, the maturity models that included the best practice subcategories. It is important to note that in this mapping, if a maturity model contains just a feature of the best practice subcategory then the whole subcategory is marked as existing. Table 1 summarizes the mapping conducted between the stages of each maturity model among the 25 models and the back-end best practice subcategories. The 'Stage' column represents the stages of the maturity models and the 'BP subcategories' column represents the back-end best practice subcategories described in Table V in the Appendix. If the best practice subcategory is not covered by the maturity model, it is marked as not available 'NA'.
Mapping between the Maturity Models and Back-end Best Practices
It can be noticed from Table 1 that all the maturity models address only some of the back-end best practice subcategories. While none of them address all the back-end subcategories. Furthermore, there are some best practice subcategories that are not covered by any maturity models such as: use of standards, modularity, delegation, reusability and responsiveness. Table 2 shows the mapping between the maturity stages of each maturity model and the Web design best practice subcategories. The 'BP subcategories' column represents the Web design best practice subcategories described in Table VI in the Appendix. [10], [13] , [14] , [23] , [31] [13], [33] , [16] , [19] , [31] [19]
Mapping between the Maturity Models and Web Design Best Practices
User forms [14] [8], [27] , [28] [9], [11] , [12] , [33] , [17] , [18] , [21] , [23] , [20] [ From the above, it can be deduced that all the maturity models address only some of the design best practice subcategories and no maturity model is covering all of them. Moreover, two best practice subcategories (including industrialization and structuration) are not covered by any maturity model. Furthermore, it can be noticed that some authors raise the same best practice in different stages; but it is more sophisticated in higher stages. Table 3 displays the mapping between the maturity stages of each maturity model and the content best practice subcategories. The 'BP subcategories' column represents the Web content best practice subcategories described in Table VII in the Appendix. Table 3 , it can be noticed that no maturity model is covering all the best practice subcategories. Furthermore, all the maturity models address only few content best practice subcategories. Besides that, there are some best practice subcategories that are not covered by any maturity models including: interactive games, mobile apps and understandability. Moreover, some authors address the same best practice in different stages with a difference in sophistication. Table 4 summarizes the mapping between the maturity stages of each maturity model and the external best practice subcategories. The 'BP subcategories' column represents the external best practice subcategories described in Table VIII in the Appendix. [8] , [12] , [17] , [18] , [20] , [22] , [28] [9], [13] , [14] , [22] , [24] , [32] [9], [16] , [22] , [30] [12], [13] , [17] , [21] , [23] , [22] , [24] , [26] , [32] From the above it can be concluded that the maturity models address only some of the external best practice subcategories and no model is covering all these subcategories. Moreover, two best practice subcategories are not covered by any maturity model, this includes: referencing and incentives. Besides that, some authors raise the same best practice in different stages with more sophistication in higher stages.
Mapping between the Maturity Models and Web Content Best Practices

Mapping between the Maturity Models and External Best Practices
Synthesis and Discussion of the Mapping
From the mapping conducted in the previous section, a set of findings has been raised. Fig. 2 shows the total number of the covered best practice subcategories (including back-end, Web design, Web content and external subcategories) for each maturity model. As shown in the Figure, out of 35 best practice subcategories of the best practice model, Lee and Kwak maturity model covers the greatest number of subcategories with 13 subcategories, followed by United Nations and Windley with 11 subcategories. Almazan and Garcia maturity model covers 10 subcategories. Besides, Wescott, Deloitte and Touche, and Siau and Long maturity models cover 9 subcategories. Moreover, UK, West, Gartner and Hiller and Belanger maturity models cover 8 subcategories. In addition, Accenture, Shahkooh and Cisco maturity models cover 7 subcategories. Furthermore, Kim and Grant, Moon, Andersen and Henriksen and Layne and Lee maturity models cover 5 subcategories. Besides that, Netchaeva, World Bank and Alhomod maturity models cover 4 subcategories. Then, Chandler and Emanuel along with Howard cover 3 subcategories. Finally, Reddick and Chen are in the last position with 2 covered subcategories. Fig. 2 . Number of covered subcategories for each maturity models. Fig. 3 shows the number of covered subcategories for each category type (back-end, front-end and external) with respect to each maturity model. From Fig. 3 , it can be noticed that for:
 "Back-end subcategories"; Windley and Deloitte and Touche maturity models are covering the greatest number of back-end subcategories which is 6 subcategories. On the other hand, West maturity model does not cover any back-end subcategory.
 "Design subcategories"; Siau and Long maturity model covers the greatest number of design subcategories which is 3 subcategories. On the other hand, Accenture, Kim and Grant, and Chandler 0 2 4 6 8 10 12 14
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and Emanuel maturity models are not covering any design subcategory.
 "Content subcategories"; although West maturity model is not covering many back-end subcategories, it is the model that covers the greatest number of content subcategories which is 5 subcategories. On the other hand, Netchaeva, Accenture, Reddick, Chen, Chandler and Emanuel, Shahkooh, Howard, Moon, Cisco, Alhomod and Layne and Lee maturity models do not cover any content subcategory.
 "External subcategories"; Lee and Kwak and Accenture maturity models cover the greatest number of external subcategories which is 2 subcategories. On the other hand, UK, Reddick, Chen, Chandler and Emanuel, Deloitte and Touche, Gartner, Alhomod and Andersen and Henriksen maturity models do not cover any external subcategory. To sum up, although the maturity models were proposed for different purposes, they are all composed of a set of stages that contain best practices in order to rank the portals' maturity. However, regarding the maturity models' best practices coverage, it is clear from the mapping performed in the previous section that none of the maturity models are covering all the e-government portals' best practices of the eGPBPM. Table 5 provides a summary of the 12 best practice subcategories that are not covered by any maturity model among the 25 models. Besides that, some of the e-government maturity models are covering only few e-government portals' best practices. Furthermore, the focus of the maturity models is not balanced and does not include all the pillars of e-government portals' best practices (back-end, Web design, Web content and external). For instance, many maturity models focus on one best practice category such as back-end or Web content and ignore other categories. Therefore, the output of the mapping will be an important input to give guidelines to build a new maturity model that should cover all the e-government portals' best practices from the literature. Besides that, it allows us to figure out the most appropriate stage of maturity for each best practice subcategory. 
Conclusion
In this paper, we have identified to which extent the e-government maturity models are covering the best practices of the eGPBPM. To achieve this goal, a detailed mapping between the eGPBPM [1] and the best practices of the 25 maturity models has been completed.
To perform this mapping, the best practices of 25 maturity models were collected after an extensive literature review in [7] . Although, the maturity models present large similarities between them in terms of stage names, it seems that their features differ widely. Second, we have collected e-government portals' best practices to build a best practice model after an extensive literature review in [1] . The model is composed of four best practice categories, including: back-end, Web design, Web content and external. Each best practice category contains subcategories, and each subcategory contains best practices.
After the mapping, it was noticed that none of the maturity models is covering all the best practice subcategories of the eGPBPM. Moreover, all the maturity models miss at least half of the best practices of the eGPBPM. Besides that, some maturity models are covering only few e-government portals' best practices such as: Chandler and Emanuel, and Howard that cover 3 subcategories and Reddick and Chen that cover 2 subcategories. Furthermore, the focus of the maturity models in terms of best practice categories is not balanced and does not include all the pillars of e-government portals' (back-end, Web design, Web content and external). For instance, some maturity models focus on one best practice category, while they ignore the other categories such as: West (ignores all the back-end subcategories), Accenture, Kim and Grant, Chandler and Emanuel (ignore all the Web design subcategories), Netchaeva, Accenture, Reddick, Chen, Chandler and Emanuel, Shahkooh, Howard, Moon, Cisco, Alhomod, Layne and Lee (ignore all the Web content subcategories), UK, Reddick, Chen, Chandler and Emanuel, Deloitte and Touche, Gartner, Alhomod, and Andersen and Henriksen maturity models (ignore all the external subcategories).
As a future work, the output of this mapping triggers recommendations and guidelines in order to build an e-government portals maturity model that includes all the e-government portals' best practices of the eGPBPM [1] . Besides that, the mapping between the maturity models and the best practice model will allow us to build the new maturity model, since it allows us to figure out the most appropriate stage of maturity for each best practice subcategory. 
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